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PERFORMANCE WORK STATEMENT

Contract: EP-C-17-031
PR-ORD-17-01798
TO 68HEOC18F0894

TITLE: Adaptation Planning for Resilient Natural Resources
EAS Short Title: Adaptation for Natural Resources

PERIOD OF PERFORMANCE: 1 October 2018 to 30 September 2019

TASK ORDER COR: Jordan West
Global Change Research Program
US Environmental Protection Agency
1200 Pennsylvania Ave., NW (8601P)
Washington, DC 20460
west.jordan@epa.gov
703-347-8584 (voice)
703-347-8694 (fax)

ALTERNATE TOCOR: Susan Julius
Global Change Research Program
US Environmental Protection Agency
1200 Pennsylvania Ave., NW (8601P)
Washington, DC 20460
julius.susan@epa.gov
703-347-8619 (voice)
703-347-8694 (fax)

INTRODUCTION

Work in EPA’s Exposure Analysis and Risk Characterization Group (EARCG) includes assessments of the
potential vulnerability to climate change (and other global change stressors such as land-use change) of
ecosystem health, water quality, human health and air quality with a focus on developing adaptation
options to build resilience in the face of these vulnerabilities. We carry out interdisciplinary syntheses
across newly emerging scientific findings to identify potential impacts and characterize and
communicate the uncertainty in the science and to provide adaptation support for decision makers and
managers. Vulnerability and adaptation assessment activities in the EARCG’s aquatic ecosystems focus
area support EPA’s mission and responsibilities as defined by the Clean Water Act (CWA) and are
designed to build the capacity of EPA programs, regional offices, aquatic ecosystem managers (including
wetland and coral reef managers), and other decision-makers to assess and respond to global change
impacts on ecosystem processes and services. The purpose of this task order is to provide technical
support to the EARCG and partners to advance frameworks and methods for vulnerability assessments
and adaptation planning processes for resilient wetland, coral reef, and other natural resource systems.

This task order (TO) focuses on two complementary areas of work: (1) vulnerability and adaptation
assessment methods for wetlands and their applications for resilience-based management; and (2)



adaptation planning frameworks demonstrated for coral reefs and other aquatic systems. Each of these
major areas of work is represented by a Task.

Work Area 1, National Wetlands Vulnerability Assessment Methods, supports EPA Office of Water’s
(OW) priority #4 (Watersheds at risk) and priority #5 (Coastal wetlands at risk). Earlier work in this area
focused on: the development of a methodological framework and inventory of wetland vulnerabilities
for a mid-Atlantic pilot region based on vulnerability assessment methods, resilience theory, and
wetlands classifications; an analysis and summary of best approaches for applying inventory results to
inform adaptation of EPA OW Programs; and initiation of follow-on work in the form of a Coastal Track
(extending the framework and approach to coastal wetlands) and a Programmatic Track (applying the
framework and results to decision-making with partners in State programs). An EPA report and two
journal articles initiated under the Coastal Track and are underway in collaboration with stakeholders
from the Partnership for the Delaware Estuary (PDE).

Work Area 2, Adaptation Planning Framework & Coral Reef Demonstration, supports EPA OW'’S priority
#8 (Indicators of climate change), as well as needs of EPA Regions with coral reefs and other applicable
aquatic systems (such as those supported by the Chesapeake Bay Program). Earlier work in this area
focused on: collaboration with a Climate-Smart Work Group convened by the National Wildlife
Federation to develop a unified adaptation framework for natural resources; demonstration of a more
detailed and tailored use of the framework for coral reef ecosystems to assist practitioner-managers in
the field; and development of an “Adaptation Design Tool” that helps scientists and managers
brainstorm and design effective adaptation actions in response to identified vulnerabilities to the
resilience of their natural resources due to environmental change. Collaborations are underway with
The Nature Conservancy (TNC) and the National Oceanic and Atmospheric Administration (NOAA) to
advance the use of the Adaptation Design Tool across U.S. coral reef jurisdictions.

OBIJECTIVES

For Work Area 1, the Contractor shall continue—following on work under the previous Task Order
(0001) of this contract--technical advancement of frameworks and methods for characterizing wetland
relative vulnerabilities for multiple wetland types at multiple scales, to support development of
information and processes for integrating climate change considerations into wetlands programs and
activities of OW as well as Regional and State partners. Objectives are to:

(1) Finalize and publish journal article #1, Framework for assessing wetland vulnerabilities to sea
level rise in order to inform management: Delaware Bay case study, Part I. This covers the
technical approach for extending framework concepts to coastal wetlands using previously-
generated SLAMM (Sea Level Affecting Marshes Model) projections, followed by application of
the results to examine implications for wetlands restoration and management.

(2) Develop and publish journal article #2, Integrating storm surge and marsh condition along with
sea level rise into coastal wetland vulnerability assessments: Delaware Bay case study, Part Il.
This covers the technical approach for inclusion of projected storm surge impacts and condition
assessment data when using the relative vulnerabilities framework, to better understand,
characterize and communicate both vulnerabilities and potential management responses.

For Work Area 2, the Contractor shall provide technical support-- following on work under the previous
Task Order (0001) of this contract --for continued elaboration of the climate-smart adaptation planning
cycle, with development of associated adaptation design and evaluation methods. Objectives are to:



(1)

(2)

Work with outside partners to develop collaborations to demonstrate, ground-truth and
promulgate adaptation design and evaluation methods with practitioners in the field engaged in
resilience-based management.

Develop and publish a journal article on lessons learned and synthetic principles that emerge
from comparing and contrasting frameworks and methods under Work Area 1 and Work Area 2,
in terms of their convergence on questions of how to move smoothly from vulnerability
assessment, to adaptation design, to adaptation assessment (evaluation and selection of best
practices), to implementation; also included will be a feasibility analysis of the potential value of
pursuing a larger-scale synthesis of diverse adaptation projects across ORD and beyond, to
identify universal themes, common challenges, unique perspectives, and the potential for a
unifying framework or consistent step-wise thought process applicable to all systems and
decision contexts.

REQUIRED CONTRACTOR QUALIFICATIONS

1)

2)

3)

4)

5)

6)

7)

8)

Multidisciplinary professional expertise in assessing the impacts of climate change and other
interacting stressors (such as land use change) on climate-sensitive ecosystems, including
expertise in resilience and threshold theory and management adaptation.

Thorough knowledge and application of wetlands classification systems including the hydro-
geomorphic method (HGM) and Cowardin/National Wetlands Inventory (NWI) system; thorough
knowledge of the CWA Section 404 compensatory mitigation program; and familiarity with State
voluntary restoration activities in EPA Region 3.

Thorough knowledge of conceptual approaches, methods, trainings and on-the-ground work on
climate change vulnerability assessment and adaptation planning applications for coral reef,
wetland, and watershed conservation and management.

Experience developing and evaluating practical frameworks and trainings for integrating climate
change considerations into management planning and building resilience into conservation.

Expertise in directed literature searches and synthetic analyses of available literature (including
grey literature). Expertise in conducting literature reviews and compiling, interpreting and using
pertinent models, data sets and reports for wetlands associated with Coastal Track and
Programmatic Track case study locations.

Experience organizing and facilitating stakeholder processes, partnerships, and expert scientific
meetings.

Experience developing, managing, and ensuring quality control of large-scale datasets and
assessments.

Experience preparing technical reports and papers written in clear, concise prose consistent
with the standards of peer reviewed scientific literature.




SPECIFIC TASKS:
TASK 1 Prepare Quality Assurance Project Plan and Establish/Maintain Communication
SubTask 1.1: Develop a Quality Assurance Project Plan

For previous work under TO 0001 of this contract, the Contractor has been working under Quality
Assurance Project Plan (QAPP) #494, which documents the quality processes and procedures for the
types of tasks associated with this project. The Contractor shall create an updated QAPP for this Task
Order, adding any new information as necessary to reflect the Tasks below, and shall submit the QAPP
for TOCOR and QA Manager’s approval. The Contractor shall not perform any work on the new tasks
under this task order until the QAPP is reviewed and approved by the TOCOR and QA Manager. The
QAPP shall include documentation on quality assurance checks to verify accuracy, completeness, and
adherence to established format and must address data collection, analysis, and the use of existing
(secondary) data that will be used in this project. Guidance for developing QAPPs that meet EPA
specifications prepared for activities conducted by or funded by EPA, are available online at
http://www.epa.gov/quality/ga_docs.html, see “EPA Requirements for Quality Assurance Project Plans
(QA/R-5)". EPA ORD has a new requirement and new tracking system. The contractor shall include the
following EPA ORD QA Tracking number on the QAPP cover page: X-XX-XXXXXXX-XX-X-X.

Deliverable 1.1a: QAPP Due: within 7 days of task order award
The Contractor shall not proceed with Tasks 2 - 3 until the QAPP is approved.
SubTask 1.2: Establish and Maintain Communication

Within seven days after QAPP approval, the Contractor shall schedule a kickoff call, not to exceed 2
hours, with the TOCOR and appropriate Contractor staff to clarify outstanding questions and confirm the
schedule and specific tasks. The Contractor shall establish a schedule for regular progress reports, check
in calls, and other communications throughout the period of performance. The Contractor shall initiate
additional communication with the TOCOR should developments arise that may affect the conduct or
schedule of any task. The Contractor shall prepare very brief minutes of meetings with the EPA staff and
monthly status reports. The EPA will review the minutes to ensure that an accurate record of the
communications has been made and filed.

Deliverable 1.2a: Kickoff call Due: within 7 days of QAPP approval

Deliverable 1.2b: Regular status reports Due: monthly

TASK 2 National Wetlands Vulnerability Assessment Methods
SubTask 2.1: Journal article #1, Delaware Bay case study, Part |

Under a previous TO (0001) of this contract, EPA and the Contractor collaborated with the Partnership
for the Delaware Estuary (PDE) on a case study that uses a modified coastal wetlands vulnerability



framework to assess the relative vulnerabilities of salt marshes of the Delaware Estuary in order to
inform adaptation of PDE programs. The Contractor shall continue working from the existing
vulnerability assessment and adaptation analysis for the specific case study application. The TOCOR will
provide a draft journal article that has already been developed on this case study, along with internal
review comments, as the starting point for this SubTask.

In this SubTask, the Contractor shall work with the TOCOR to finalize and submit the abovementioned
journal article, Framework for assessing wetland vulnerabilities to sea level rise in order to inform
management: Delaware Bay case study, Part |. This presents the technical approach for application of
framework concepts to coastal wetlands in the Delaware Estuary--including discussion of approaches for
both data-rich and data-scarce situations--and the framework’s applicability at the national scale. The
journal article will examine a subset of this information as it relates to selected management targets and
development of recommendations for management adaptations within PDE wetlands conservation and
restoration programs. Based on the results of EPA internal review and clearance of the internal review
draft (IRD), the Contractor shall produce and submit an external review draft (ERD) for journal review,
followed by revision and final submission of the finished product for publication based on external
review comments. All product versions will be written in clear, concise prose consistent with the
standards of peer reviewed scientific literature.

Deliverable 2.1a: External Review Draft (ERD) and submission Due: Concurrent with submission of
article #2 (see below)

The Contractor shall use the materials provided by the TOCOR (draft journal article with EPA internal
review comments) to prepare an ERD journal article in consultation with the TOCOR. The article will
then be formatted and submitted to a journal selected in collaboration with the TOCOR and full project
team. The goal will be to submit article #1 and article #2 to the same journal as a pair (Part | and Part Il);
therefore, the submission date for this ERD will be determined by readiness to submit article #2.

Deliverable 2.1b: Revisions and final submission Due: ~4 weeks after receipt of external
review comments (paired with article
#2)

Working with feedback received from the external reviewers, the Contractor shall work with the TOCOR
to revise the journal article and proceed with final submission for publication. Since the goal will be to
publish article #1 and article #2 in the same journal simultaneously, the timeline for final submission
may need to be adjusted based on timing of receipt of reviews of both articles, and as per instruction
from the TOCOR.

SubTask 2.2: Journal article #2, Delaware Bay case study, Part lI

Under a previous TO (0001) of this contract, EPA and the Contractor began discussions and an outline
for a follow-on journal article to article #1 above. The Contractor shall continue working from this draft
outline to develop and submit a second article for publication. The TOCOR will provide the annotated
draft outline, along with comments, as a starting point for this journal article.

Therefore, in this SubTask the Contractor shall work with the TOCOR to develop, submit for internal
review, revise, submit for journal review, and make final revisions for publication of the journal article,
Integrating storm surge and marsh condition along with sea level rise into coastal wetland vulnerability



assessments: Delaware Bay case study, Part Il. This article will present the technical approach for
inclusion of projected storm surge impacts and condition assessment data in combination with outputs
of the relative vulnerabilities framework (presented in journal article #1; this complementary
information, examined in conjunction with framework results, will be used to better understand,
characterize and communicate both vulnerabilities and potential management responses for the PDE
case study wetlands. An internal review draft will first be developed, and based on results of the EPA
internal review and clearance process, the Contractor shall produce and submit an external review draft
(ERD) for journal review, followed by revision and final submission of the finished product for
publication based on external review comments. All product versions will be written in clear, concise
prose consistent with the standards of peer reviewed scientific literature.

Deliverable 2.2a: Internal Review Draft (IRD) Due: 12 weeks after QAPP approval

The Contractor shall use the annotated outline provided by the TOCOR as the starting point for working
with the TOCOR to develop the first draft journal article. This should include first finalizing the outline—
based on TOCOR comments as well as team review of the finalized content of article #1—to clarify
article #2’s scope, substance and continuity with article #1.

Deliverable 2.2b: External Review Draft (ERD) and submission Due: 4 weeks after receipt of IRD
comments (paired submission with
article #1)

The Contractor shall use TOCOR and EPA internal review comments to inform preparation of an ERD of
the journal article in consultation with the TOCOR. The article will then be formatted and submitted to a
journal selected in collaboration with the TOCOR and full project team. The goal will be to submit article
#2 along with article #1 to the same journal as a pair (Part | and Part Il); therefore, the submission date
for both articles will be determined by readiness to submit article #2.

Deliverable 2.2c: Revisions and final submission Due: ~4 weeks after receipt of external
review comments (paired submission
with article #1)

Working with feedback received from the external reviewers, the Contractor shall work with the TOCOR
to revise the journal article and proceed with final submission for publication. Since the goal will be to
publish article #1 and article #2 in the same journal simultaneously, the timeline for final submission
may need to be adjusted based on timing of receipt of reviews of both articles, and as per instruction
from the TOCOR.

TASK 3 Adaptation Planning Framework & Coral Reef Demonstration
SubTask 3.1: Adaptation science collaborations

In this SubTask, the Contractor shall work with the TOCOR to build collaborative partnerships to
demonstrate, ground-truth and promulgate adaptation design and evaluation methods with
practitioners in the field engaged in resilience-based management. This may include, but is not limited
to, technical advice and support for: use of the Adaptation Design Tool developed in the previous TO



(0001); development of projects to further advance methods for moving from design, to evaluation and
selection of priority actions, to development of tools, worksheets and methods to assist practitioners in
applying adaptation design principles. It shall also involve travel by Contractor staff to two in-person
working meetings to develop collaborative processes and technical outputs.

Deliverable 3.1a: Monthly calls Due: As needed, TBD with TOCOR

The Contractor shall participate in brainstorming calls with partners approximately monthly as needed,
as determined in consultation with the TOCOR.

Deliverable 3.1b: In-person working meetings Due: TBD with TOCOR

Contractor staff shall attend two in-person meetings of two days each, to work with EPA project team
members and external partners in the Washington, DC area. Travel and lodging arrangements shall be
consistent with U.S. government travel, lodging, and per diem allowances. The Contractor shall budget
for two staff members familiar with the wetlands and climate-smart adaptation framework areas of
work to attend one of the meetings, and one staff member familiar with the coral reef/adaptation
design tool work to attend the other meeting. The Contractor shall assist the TOCOR in producing an
agenda and presentation for each meeting, shall then travel to and attend at the meetings, and shall
submit meeting notes after the meetings.

SubTask 3.2: Synthetic principles and lessons learned

In this SubTask, the Contractor shall work with the TOCOR to develop and publish a journal article on
lessons learned and synthetic principles that emerge from comparing and contrasting frameworks and
methods under Work Area 1 and Work Area 2. An initial assessment will be made of the work areas’
convergence on questions of how to move smoothly from vulnerability assessment, to adaptation
design, to adaptation assessment (evaluation and selection of best practices), to implementation; the
topics developed will be used as the basis for scoping and developing a journal article. As the journal
article progresses, there will be a concomitant exercise to assess the feasibility and potential value of
pursuing a larger-scale synthesis of diverse adaptation projects across ORD and beyond, to identify
universal themes, common challenges, unique perspectives, and the potential for a unifying framework
or consistent step-wise thought process applicable to all systems and decision contexts.

Deliverable 3.2a: Memo #1: Compare & contrast Work Areas 1 & 2 Due: 8 weeks after QAPP
approval

Using the climate-smart adaptation cycle developed under the previous TO (0001) of this contract as a
starting point, the Contractor shall prepare a memo of 4-8 pages that assesses progress across Work
Areas 1 and 2. The memo shall compare-and-contrast the approaches, effectiveness, challenges,
insights, conclusions and aspects unique to ecosystem-type under Work Area 1 and Work Area 2. Insofar
as efforts under each Work Area have applied to various steps of adaptation planning, with the shared
goal of informing practical management decisions on the ground, the memo will address where the
approaches may have converged on conceptual grounds, and/or where they remain incongruent, and
why.

Deliverable 3.2b: Annotated outline for journal article Due: 4 weeks after 3.2a
approval



The Contractor shall use Memo #1 and comments received from the TOCOR as the basis to develop an
annotated outline for a journal article. The outline should lay out the scope and major components of
the paper, and the annotations should describe the main contents, including draft take-home messages.

Deliverable 3.2c: IRD journal article Due: 8 weeks after 3.2b
approval

The Contractor shall use the annotated outline of 3.2b as the starting point for working with the TOCOR
to develop the first draft journal article.

Deliverable 3.2d: Memo #2: Feasibility of a larger-scale synthesis Due: 4 weeks after 3.2¢
approval

While the IRD journal article is undergoing internal review, the Contractor shall build on the ideas
emerging from the journal article, to produce a second memo of 4-8 pages. This memo will assess the
feasibility and value of engaging in a subsequent, larger-scale synthesis drawing from a greater number
and variety of vulnerability and adaptation assessment efforts both within and outside of EPA. Using just
a few example projects from the broader EPA EARCG group as a starting point, the memo will speculate
on the potential for being able to identify universal themes, common challenges, unique perspectives,
and a consistent step-wise thought process for adaptation planning, which would be applicable to all
systems and decision contexts. This memo is intended to form the basis for a proposal for future work,
thus should touch upon options for smaller-scope versus larger-scope versions.

Deliverable 3.2e: ERD and submission of journal article Due: 4 weeks after receipt of
IRD comments

The Contractor shall use TOCOR and EPA internal review comments to inform preparation of an ERD of
the journal article in consultation with the TOCOR. The article will then be formatted and submitted to a
journal selected in collaboration with the TOCOR and full project team.

Deliverable 3.2f: Revisions and final submission of journal article Due: 4 weeks after receipt of
external reviews

Working with feedback received from the external reviewers, the Contractor shall work with the TOCOR
to revise the journal article and proceed with final submission for publication.

MILESTONES AND DELIVERABLES:

Task/

Milest Deli | Due Dat
SubTask ilestone/Deliverable ue Date
1 Prepare Quality Assurance Project Plan and

Establish/Maintain Communication




1.1 Quality Assurance Project Plan
1.1a: Update Quality Assurance Project Plan 7 days after TO award
1.2 Communications
1.2a: Kickoff call and regular communications 7 days after QAPP approval
1.2b: Progress reports Monthly
2 National Wetlands Vulnerability Assessment Methods
21 Journal article #1, Delaware Bay case study, Part |
2.1a: External Review Draft (ERD) and submission Concurrent with submission of
article #2 (see below)
2.1b: Revisions and final submission ~4 weeks after receipt of
external reviews (paired
submission with article #2)
2.2 Journal article #2, Delaware Bay case study, Part I
2.2a: Internal Review Draft (IRD) 12 weeks after QAPP approval
2.2b: ERD and submission 4 weeks after receipt of IRD
comments (paired submission
with article #1)
2.2c: Revisions and final submission ~4 weeks after receipt of
external reviews (paired
submission with article #1)
3 Adaptation Planning Framework & Demonstrations
31 Adaptation science collaborations
3.1a: Monthly calls As needed, TBD with TOCOR
3.1b: In-person working meetings TBD with TOCOR
3.2 Synthetic principles and lessons learned
3.2a: Memo #1: Compare & contrast Work Areas 1 & 2 8 weeks after QAPP approval
3.2b: Annotated outline for journal article 4 weeks after 3.2a approval
3.2c: IRD journal article 8 weeks after 3.2b approval
3.2d: Memo #2: Feasibility of a larger-scale synthesis 4 weeks after 3.2c approval
3.2e: ERD and submission of journal article 4 weeks after receipt of IRD
comments
3.2f: Revisions and final submission of journal article 4 weeks after receipt of
external reviews
ACCEPTANCE CRITERIA:

The Contractor shall prepare high quality deliverables in accordance with academic standards.
Deliverables shall be edited for grammar, spelling, and logic flow. The technical information shall be
reasonably complete and presented in a logical, readable manner. Figures submitted shall be of high




quality similar to presentations developed for national scientific forums and should be formatted as jpeg
or png files. Text deliverables shall be provided in Microsoft Word 2007 or compatible format.
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PERFORMANCE WORK STATEMENT
Amendment 1

Contract: EP-C-17-031
PR-ORD-18-6479819-01182
TO 18F0894

TITLE: Adaptation Planning for Resilient Natural Resources
EAS Short Title: Adaptation for Natural Resources

PERIOD OF PERFORMANCE: TO Award date through one year following award

TASK ORDER COR: Jordan West
Global Change Research Program
US Environmental Protection Agency
1200 Pennsylvania Ave., NW (8601P)
Washington, DC 20460
west.jordan@epa.gov
703-347-8584 (voice)
703-347-8694 (fax)

ALTERNATE TOCOR: Susan Julius
Global Change Research Program
US Environmental Protection Agency
1200 Pennsylvania Ave., NW (8601P)
Washington, DC 20460
julius.susan@epa.gov
703-347-8619 (voice)
703-347-8694 (fax)

INTRODUCTION

Work in EPA’s Exposure Analysis and Risk Characterization Group (EARCG) includes assessments of the
potential vulnerability to climate change (and other global change stressors such as land-use change) of
ecosystem health, water quality, human health and air quality with a focus on developing adaptation
options to build resilience in the face of these vulnerabilities. We carry out interdisciplinary syntheses
across newly emerging scientific findings to identify potential impacts and characterize and
communicate the uncertainty in the science and to provide adaptation support for decision makers and
managers. Vulnerability and adaptation assessment activities in the EARCG’s aquatic ecosystems focus
area support EPA’s mission and responsibilities as defined by the Clean Water Act (CWA) and are
designed to build the capacity of EPA programs, regional offices, aquatic ecosystem managers (including
wetland and coral reef managers), and other decision-makers to assess and respond to global change
impacts on ecosystem processes and services. The purpose of this task order is to provide technical
support to the EARCG and partners to advance frameworks and methods for vulnerability assessments
and adaptation planning processes for resilient wetland, coral reef, and other natural resource systems.



This task order (TO) focuses on two complementary areas of work: (1) vulnerability and adaptation
assessment methods for wetlands and their applications for resilience-based management; and (2)
adaptation planning frameworks demonstrated for coral reefs and other aquatic systems. Each of these
major areas of work is represented by a Task.

Work Area 1, National Wetlands Vulnerability Assessment Methods, supports EPA Office of Water’s
(OW) priority #4 (Watersheds at risk) and priority #5 (Coastal wetlands at risk). Earlier work in this area
focused on: the development of a methodological framework and inventory of wetland vulnerabilities
for a mid-Atlantic pilot region based on vulnerability assessment methods, resilience theory, and
wetlands classifications; an analysis and summary of best approaches for applying inventory results to
inform adaptation of EPA OW Programs; and initiation of follow-on work in the form of a Coastal Track
(extending the framework and approach to coastal wetlands) and a Programmatic Track (applying the
framework and results to decision-making with partners in State programs). An EPA report and two
journal articles initiated under the Coastal Track and are underway in collaboration with stakeholders
from the Partnership for the Delaware Estuary (PDE).

Work Area 2, Adaptation Planning Framework & Coral Reef Demonstration, supports EPA OW’S priority
#8 (Indicators of climate change), as well as needs of EPA Regions with coral reefs and other applicable
aquatic systems (such as those supported by the Chesapeake Bay Program). Earlier work in this area
focused on: collaboration with a Climate-Smart Work Group convened by the National Wildlife
Federation to develop a unified adaptation framework for natural resources; demonstration of a more
detailed and tailored use of the framework for coral reef ecosystems to assist practitioner-managers in
the field; and development of an “Adaptation Design Tool” that helps scientists and managers
brainstorm and design effective adaptation actions in response to identified vulnerabilities to the
resilience of their natural resources due to environmental change. Collaborations are underway with
The Nature Conservancy (TNC) and the National Oceanic and Atmospheric Administration (NOAA) to
advance the use of the Adaptation Design Tool across U.S. coral reef jurisdictions.

OBIJECTIVES

For Work Area 1, the Contractor shall continue—following on work under the previous Task Order
(0001) of this contract--technical advancement of frameworks and methods for characterizing wetland
relative vulnerabilities for multiple wetland types at multiple scales, to support development of
information and processes for integrating climate change considerations into wetlands programs and
activities of OW as well as Regional and State partners. Objectives are to:

(1) Finalize and publish journal article #1, Framework for assessing wetland vulnerabilities to sea
level rise in order to inform management: Delaware Bay case study, Part |. This covers the
technical approach for extending framework concepts to coastal wetlands using previously-
generated SLAMM (Sea Level Affecting Marshes Model) projections, followed by application of
the results to examine implications for wetlands restoration and management.

(2) Develop and publish journal article #2, Integrating storm surge and marsh condition along with
sea level rise into coastal wetland vulnerability assessments: Delaware Bay case study, Part Il.
This covers the technical approach for inclusion of projected storm surge impacts and condition
assessment data when using the relative vulnerabilities framework, to better understand,
characterize and communicate both vulnerabilities and potential management responses.

For Work Area 2, the Contractor shall provide technical support-- following on work under the previous
Task Order (0001) of this contract --for continued elaboration of the climate-smart adaptation planning



cycle, with development of associated adaptation design and evaluation methods. Objectives are to:

(1)

(2)

Work with outside partners to develop collaborations to demonstrate, ground-truth and
promulgate adaptation design and evaluation methods with practitioners in the field engaged in
resilience-based management.

Develop and publish a journal article on lessons learned and synthetic principles that emerge
from comparing and contrasting frameworks and methods under Work Area 1 and Work Area 2,
in terms of their convergence on questions of how to move smoothly from vulnerability
assessment, to adaptation design, to adaptation assessment (evaluation and selection of best
practices), to implementation; also included will be a feasibility analysis of the potential value of
pursuing a larger-scale synthesis of diverse adaptation projects across ORD and beyond, to
identify universal themes, common challenges, unique perspectives, and the potential for a
unifying framework or consistent step-wise thought process applicable to all systems and
decision contexts.

REQUIRED CONTRACTOR QUALIFICATIONS

1)

2)

3)

4)

5)

6)

7)

8)

Multidisciplinary professional expertise in assessing the impacts of climate change and other
interacting stressors (such as land use change) on climate-sensitive ecosystems, including
expertise in resilience and threshold theory and management adaptation.

Thorough knowledge and application of wetlands classification systems including the hydro-
geomorphic method (HGM) and Cowardin/National Wetlands Inventory (NWI) system; thorough
knowledge of the CWA Section 404 compensatory mitigation program; and familiarity with State
voluntary restoration activities in EPA Region 3.

Thorough knowledge of conceptual approaches, methods, trainings and on-the-ground work on
climate change vulnerability assessment and adaptation planning applications for coral reef,
wetland, and watershed conservation and management.

Experience developing and evaluating practical frameworks and trainings for integrating climate
change considerations into management planning and building resilience into conservation.

Expertise in directed literature searches and synthetic analyses of available literature (including
grey literature). Expertise in conducting literature reviews and compiling, interpreting and using
pertinent models, data sets and reports for wetlands associated with Coastal Track and
Programmatic Track case study locations.

Experience organizing and facilitating stakeholder processes, partnerships, and expert scientific
meetings.

Experience developing, managing, and ensuring quality control of large-scale datasets and
assessments.

Experience preparing technical reports and papers written in clear, concise prose consistent
with the standards of peer reviewed scientific literature.



SPECIFIC TASKS:
TASK 1 Prepare Quality Assurance Project Plan and Establish/Maintain Communication
SubTask 1.1: Develop a Quality Assurance Project Plan

For previous work under TO 0001 of this contract, the Contractor has been working under Quality
Assurance Project Plan (QAPP) #494, which documents the quality processes and procedures for the
types of tasks associated with this project. The Contractor shall create an updated QAPP for this Task
Order, adding any new information as necessary to reflect the Tasks below, and shall submit the QAPP
for TOCOR and QA Manager’s approval. The Contractor shall not perform any work on the new tasks
under this task order until the QAPP is reviewed and approved by the TOCOR and QA Manager. The
QAPP shall include documentation on quality assurance checks to verify accuracy, completeness, and
adherence to established format and must address data collection, analysis, and the use of existing
(secondary) data that will be used in this project. Guidance for developing QAPPs that meet EPA
specifications prepared for activities conducted by or funded by EPA, are available online at
http://www.epa.gov/quality/ga docs.html, see “EPA Requirements for Quality Assurance Project Plans
{QA/R-5)". EPA ORD has a new requirement and new tracking system. The contractor shall include the
following EPA ORD QA Tracking number on the QAPP cover page: X-XX-XXXXXXX-XX-X-X.

Deliverable 1.1a: QAPP Due: within 7 days of task order award
The Contractor shall not proceed with Tasks 2 - 3 until the QAPP is approved.
SubTask 1.2: Establish and Maintain Communication

Within seven days after QAPP approval, the Contractor shall schedule a kickoff call, not to exceed 2
hours, with the TOCOR and appropriate Contractor staff to clarify outstanding questions and confirm the
schedule and specific tasks. The Contractor shall establish a schedule for regular progress reports, check
in calls, and other communications throughout the period of performance. The Contractor shall initiate
additional communication with the TOCOR should developments arise that may affect the conduct or
schedule of any task. The Contractor shall prepare very brief minutes of meetings with the EPA staff and
monthly status reports. The EPA will review the minutes to ensure that an accurate record of the
communications has been made and filed.

Deliverable 1.2a: Kickoff call Due: within 7 days of QAPP approval

Deliverable 1.2b: Regular status reports Due: monthly

TASK 2 National Wetlands Vulnerability Assessment Methods
SubTask 2.1: Journal article #1, Delaware Bay case study, Part |

Under a previous TO (0001) of this contract, EPA and the Contractor collaborated with the Partnership



for the Delaware Estuary (PDE) on a case study that uses a modified coastal wetlands vulnerability
framework to assess the relative vulnerabilities of salt marshes of the Delaware Estuary in order to
inform adaptation of PDE programs. The Contractor shall continue working from the existing
vulnerability assessment and adaptation analysis for the specific case study application. The TOCOR will
provide a draft journal article that has already been developed on this case study, along with internal
review comments, as the starting point for this SubTask.

In this SubTask, the Contractor shall work with the TOCOR to finalize and submit the abovementioned
journal article, Framework for assessing wetland vulnerabilities to sea level rise in order to inform
management: Delaware Bay case study, Part |. This presents the technical approach for application of
framework concepts to coastal wetlands in the Delaware Estuary--including discussion of approaches for
both data-rich and data-scarce situations--and the framework’s applicability at the national scale. The
journal article will examine a subset of this information as it relates to selected management targets and
development of recommendations for management adaptations within PDE wetlands conservation and
restoration programs. Based on the results of EPA internal review and clearance of the internal review
draft (IRD), the Contractor shall produce and submit an external review draft (ERD) for journal review,
followed by revision and final submission of the finished product for publication based on external
review comments. All product versions will be written in clear, concise prose consistent with the
standards of peer reviewed scientific literature.

Deliverable 2.1a: External Review Draft (ERD) and submission Due: Concurrent with submission of
article #2 (see below)

The Contractor shall use the materials provided by the TOCOR (draft journal article with EPA internal
review comments) to prepare an ERD journal article in consultation with the TOCOR. The article will
then be formatted and submitted to a journal selected in collaboration with the TOCOR and full project
team. The goal will be to submit article #1 and article #2 to the same journal as a pair (Part | and Part Il);
therefore, the submission date for this ERD will be determined by readiness to submit article #2.

Deliverable 2.1b: Revisions and final submission Due: ~4 weeks after receipt of external
review comments (paired with article
#2)

Working with feedback received from the external reviewers, the Contractor shall work with the TOCOR
to revise the journal article and proceed with final submission for publication. Since the goal will be to
publish article #1 and article #2 in the same journal simultaneously, the timeline for final submission
may need to be adjusted based on timing of receipt of reviews of both articles, and as per instruction
from the TOCOR.

SubTask 2.2: Journal article #2, Delaware Bay case study, Part i

Under a previous TO (0001) of this contract, EPA and the Contractor began discussions and an outline
for a follow-on journal article to article #1 above. The Contractor shall continue working from this draft
outline to develop and submit a second article for publication. The TOCOR will provide the annotated
draft outline, along with comments, as a starting point for this journal article.

Therefore, in this SubTask the Contractor shall work with the TOCOR to develop, submit for internal
review, revise, submit for journal review, and make final revisions for publication of the journal article,



Integrating storm surge and marsh condition along with sea level rise into coastal wetland vulnerability
assessments: Delaware Bay case study, Part Il. This article will present the technical approach for
inclusion of projected storm surge impacts and condition assessment data in combination with outputs
of the relative vulnerabilities framework (presented in journal article #1; this complementary
information, examined in conjunction with framework results, will be used to better understand,
characterize and communicate both vulnerabilities and potential management responses for the PDE
case study wetlands. An internal review draft will first be developed, and based on results of the EPA
internal review and clearance process, the Contractor shall produce and submit an external review draft
(ERD) for journal review, followed by revision and final submission of the finished product for
publication based on external review comments. All product versions will be written in clear, concise
prose consistent with the standards of peer reviewed scientific literature.

Deliverable 2.2a: Internal Review Draft (IRD) Due: 12 weeks after QAPP approval

The Contractor shall use the annotated outline provided by the TOCOR as the starting point for working
with the TOCOR to develop the first draft journal article. This should include first finalizing the outline—
based on TOCOR comments as well as team review of the finalized content of article #1—to clarify
article #2’s scope, substance and continuity with article #1.

Deliverable 2.2b: External Review Draft (ERD) and submission Due: 4 weeks after receipt of IRD
comments (paired submission with
article #1)

The Contractor shall use TOCOR and EPA internal review comments to inform preparation of an ERD of
the journal article in consultation with the TOCOR. The article will then be formatted and submitted to a
journal selected in collaboration with the TOCOR and full project team. The goal will be to submit article
#2 along with article #1 to the same journal as a pair (Part | and Part Il); therefore, the submission date
for both articles will be determined by readiness to submit article #2.

Deliverable 2.2c: Revisions and final submission Due: ~4 weeks after receipt of external
review comments (paired submission
with article #1)

Working with feedback received from the external reviewers, the Contractor shall work with the TOCOR
to revise the journal article and proceed with final submission for publication. Since the goal will be to
publish article #1 and article #2 in the same journal simultaneously, the timeline for final submission
may need to be adjusted based on timing of receipt of reviews of both articles, and as per instruction
from the TOCOR.

TASK 3 Adaptation Planning Framework & Coral Reef Demonstration
SubTask 3.1: Adaptation science collaborations
In this SubTask, the Contractor shall work with the TOCOR to build collaborative partnerships to

demonstrate, ground-truth and promulgate adaptation design and evaluation methods with
practitioners in the field engaged in resilience-based management. This may include, but is not limited



to, technical advice and support for: use of the Adaptation Design Tool developed in the previous TO
(0001); development of projects to further advance methods for moving from design, to evaluation and
selection of priority actions, to development of tools, worksheets and methods to assist practitioners in
applying adaptation design principles. It shall also involve travel by Contractor staff to two in-person
working meetings to develop collaborative processes and technical outputs.

Deliverable 3.1a: Monthly calls Due: As needed, TBD with TOCOR

The Contractor shall participate in brainstorming calls with partners approximately monthly as needed,
as determined in consultation with the TOCOR.

Deliverable 3.1b: In-person working meetings Due: TBD with TOCOR

Contractor staff shall attend two in-person meetings of two days each, to work with EPA project team
members and external partners in the Washington, DC area. Travel and lodging arrangements shall be
consistent with U.S. government travel, lodging, and per diem allowances. The Contractor shall budget
for two staff members familiar with the wetlands and climate-smart adaptation framework areas of
work to attend one of the meetings, and one staff member familiar with the coral reef/adaptation
design tool work to attend the other meeting. The Contractor shall assist the TOCOR in producing an
agenda and presentation for each meeting, shall then travel to and attend at the meetings, and shall
submit meeting notes after the meetings.

SubTask 3.2: Synthetic principles and lessons learned

In this SubTask, the Contractor shall work with the TOCOR to develop and publish a journal article on
lessons learned and synthetic principles that emerge from comparing and contrasting frameworks and
methods under Work Area 1 and Work Area 2. An initial assessment will be made of the work areas’
convergence on questions of how to move smoothly from vulnerability assessment, to adaptation
design, to adaptation assessment (evaluation and selection of best practices), to implementation; the
topics developed will be used as the basis for scoping and developing a journal article. As the journal
article progresses, there will be a concomitant exercise to assess the feasibility and potential value of
pursuing a larger-scale synthesis of diverse adaptation projects across ORD and beyond, to identify
universal themes, common challenges, unique perspectives, and the potential for a unifying framework
or consistent step-wise thought process applicable to all systems and decision contexts.

Deliverable 3.2a: Memo #1: Compare & contrast Work Areas 1 & 2 Due: 8 weeks after QAPP
approval

Using the climate-smart adaptation cycle developed under the previous TO (0001) of this contract as a
starting point, the Contractor shall prepare a memo of 4-8 pages that assesses progress across Work
Areas 1 and 2. The memo shall compare-and-contrast the approaches, effectiveness, challenges,
insights, conclusions and aspects unique to ecosystem-type under Work Area 1 and Work Area 2. Insofar
as efforts under each Work Area have applied to various steps of adaptation planning, with the shared
goal of informing practical management decisions on the ground, the memo will address where the
approaches may have converged on conceptual grounds, and/or where they remain incongruent, and
why.

Deliverable 3.2b: Annotated outline for journal article Due: 4 weeks after 3.2a



approval

The Contractor shall use Memo #1 and comments received from the TOCOR as the basis to develop an
annotated outline for a journal article. The outline should lay out the scope and major components of
the paper, and the annotations should describe the main contents, including draft take-home messages.

Deliverable 3.2d: Memo #2: Feasibility of a larger-scale synthesis Due: 31 July 20194-weeksafter
3 2capproval

While-theRBjournalarticle-isondergeinginternatreview—The Contractor shall build on the ideas

emerging from the journal article outline (Deliverable 3.2b); and the in-person team meeting of May
2019 to produce a second memo of 4-810-20 pages. This memo will assess the feasibility, and-value and
design effor engaging in a subsequent, larger-scale synthesis drawing from a greater number and
variety of vulnerability and adaptation assessment efforts both within and outside of EPA. Using justa
few—example projects from the broader EPA EARCG group as a starting point, the memo will speculate
on the potential for being able to identify universal themes, common challenges, unique perspectives,
and a consistent step-wise thought process for adaptation planning, which would be applicable to all
systems and decision contexts. This shall include consideration of lessons learned not only across at
least two aguatic ecosystems (e.g., wetlands, coral reefs, salmon habitat refugia), but will also provide
comparison to other sectors such as coastal water quality/built infrastructure management (e.g.,
stormwater best management practices, flood control structures). Also included should be a proposed
process for engaging with stakeholder/partners using the translational science framework of ORD
{information will be provided by the TOCOR). Fhis-The memo is intended to form the basis for a proposal
for future work, thus should also touch upon options for smaller-scope versus larger-scope versions.




MILESTONES AND DELIVERABLES:

Task/
Milest Deli | Due Dat
SubTask ilestone/Deliverable ue Date
1 Prepare Quality Assurance Project Plan and
Establish/Maintain Communication
1.1 Quality Assurance Project Plan
1.1a: Update Quality Assurance Project Plan 7 days after TO award
1.2 Communications
1.2a: Kickoff call and regular communications 7 days after QAPP approval
1.2b: Progress reports Monthly
2 National Wetlands Vulnerability Assessment Methods
2.1 Journal article #1, Delaware Bay case study, Part |
2.1a: External Review Draft (ERD) and submission Concurrent with submission of
article #2 (see below)
2.1b: Revisions and final submission ~4 weeks after receipt of
external reviews (paired
submission with article #2)
2.2 Journal article #2, Delaware Bay case study, Part Il
2.2a: Internal Review Draft (IRD) 12 weeks after QAPP approval
2.2b: ERD and submission 4 weeks after receipt of IRD
comments (paired submission
with article #1)
2.2c: Revisions and final submission ~4 weeks after receipt of
external reviews (paired
submission with article #1)
3 Adaptation Planning Framework & Demonstrations
31 Adaptation science collaborations
3.1a: Monthly calls As needed, TBD with TOCOR
3.1b: In-person working meetings TBD with TOCOR
3.2 Synthetic principles and lessons learned

3.2a: Memo #1: Compare & contrast Work Areas 1 & 2

8 weeks after QAPP approval

3.2b: Annotated outline for journal article

4 weeks after 3.2a approval
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ACCEPTANCE CRITERIA:

The Contractor shall prepare high quality deliverables in accordance with academic standards.
Deliverables shall be edited for grammar, spelling, and logic flow. The technical information shall be
reasonably complete and presented in a logical, readable manner. Figures submitted shall be of high
quality similar to presentations developed for national scientific forums and should be formatted as jpeg
or png files. Text deliverables shall be provided in Microsoft Word 2007 or compatible format.
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PERFORMANCE WORK STATEMENT
Amendment 2
Contract: EP-C-17-031
PR-ORD-19-02298
TO 18F0894

TITLE: Adaptation Planning for Resilient Natural Resources
EAS Short Title: Adaptation for Natural Resources

PERIOD OF PERFORMANCE: 10/01/18-3/31/20 (6 months’ extension, no cost)

TASK ORDER COR: Jordan West
Global Change Research Program
US Environmental Protection Agency
1200 Pennsylvania Ave., NW (8601P)
Washington, DC 20460
west.jordan@epa.gov
703-347-8584 (voice)
703-347-8694 (fax)

ALTERNATE TOCOR: Susan Julius
Global Change Research Program
US Environmental Protection Agency
1200 Pennsylvania Ave., NW (8601P)
Washington, DC 20460
julius.susan@epa.gov
703-347-8619 (voice)
703-347-8694 (fax)

INTRODUCTION

Work in EPA’s Exposure Analysis and Risk Characterization Group (EARCG) includes assessments of the
potential vulnerability to climate change (and other global change stressors such as land-use change) of
ecosystem health, water quality, human health and air quality with a focus on developing adaptation
options to build resilience in the face of these vulnerabilities. We carry out interdisciplinary syntheses
across newly emerging scientific findings to identify potential impacts and characterize and
communicate the uncertainty in the science and to provide adaptation support for decision makers and
managers. Vulnerability and adaptation assessment activities in the EARCG’s aquatic ecosystems focus
area support EPA’s mission and responsibilities as defined by the Clean Water Act (CWA) and are
designed to build the capacity of EPA programs, regional offices, aquatic ecosystem managers (including
wetland and coral reef managers), and other decision-makers to assess and respond to global change
impacts on ecosystem processes and services. The purpose of this task order is to provide technical
support to the EARCG and partners to advance frameworks and methods for vulnerability assessments
and adaptation planning processes for resilient wetland, coral reef, and other natural resource systems.



This task order (TO) focuses on two complementary areas of work: (1) vulnerability and adaptation
assessment methods for wetlands and their applications for resilience-based management; and (2)
adaptation planning frameworks demonstrated for coral reefs and other aquatic systems. Each of these
major areas of work is represented by a Task.

Work Area 1, National Wetlands Vulnerability Assessment Methods, supports EPA Office of Water’s
(OW) priority #4 (Watersheds at risk) and priority #5 (Coastal wetlands at risk). Earlier work in this area
focused on: the development of a methodological framework and inventory of wetland vulnerabilities
for a mid-Atlantic pilot region based on vulnerability assessment methods, resilience theory, and
wetlands classifications; an analysis and summary of best approaches for applying inventory results to
inform adaptation of EPA OW Programs; and initiation of follow-on work in the form of a Coastal Track
(extending the framework and approach to coastal wetlands) and a Programmatic Track (applying the
framework and results to decision-making with partners in State programs). An EPA report and two
journal articles initiated under the Coastal Track and are underway in collaboration with stakeholders
from the Partnership for the Delaware Estuary (PDE).

Work Area 2, Adaptation Planning Framework & Coral Reef Demonstration, supports EPA OW'’S priority
#8 (Indicators of climate change), as well as needs of EPA Regions with coral reefs and other applicable
aquatic systems (such as those supported by the Chesapeake Bay Program). Earlier work in this area
focused on: collaboration with a Climate-Smart Work Group convened by the National Wildlife
Federation to develop a unified adaptation framework for natural resources; demonstration of a more
detailed and tailored use of the framework for coral reef ecosystems to assist practitioner-managers in
the field; and development of an “Adaptation Design Tool” that helps scientists and managers
brainstorm and design effective adaptation actions in response to identified vulnerabilities to the
resilience of their natural resources due to environmental change. Collaborations are underway with
The Nature Conservancy (TNC) and the National Oceanic and Atmospheric Administration (NOAA) to
advance the use of the Adaptation Design Tool across U.S. coral reef jurisdictions.

OBJECTIVES

For Work Area 1, the Contractor shall continue—following on work under the previous Task Order
(0001) of this contract--technical advancement of frameworks and methods for characterizing wetland
relative vulnerabilities for multiple wetland types at multiple scales, to support development of
information and processes for integrating climate change considerations into wetlands programs and
activities of OW as well as Regional and State partners. Objectives are to:

(1) Finalize and publish journal article #1, Framework for assessing wetland vulnerabilities to sea
level rise in order to inform management: Delaware Bay case study, Part I. This covers the
technical approach for extending framework concepts to coastal wetlands using previously-
generated SLAMM (Sea Level Affecting Marshes Model) projections, followed by application of
the results to examine implications for wetlands restoration and management.

(2) Develop and publish journal article #2, Integrating storm surge and marsh condition along with
sea level rise into coastal wetland vulnerability assessments: Delaware Bay case study, Part Il.
This covers the technical approach for inclusion of projected storm surge impacts and condition
assessment data when using the relative vulnerabilities framework, to better understand,
characterize and communicate both vulnerabilities and potential management responses.

For Work Area 2, the Contractor shall provide technical support-- following on work under the previous
Task Order (0001) of this contract --for continued elaboration of the climate-smart adaptation planning



cycle, with development of associated adaptation design and evaluation methods. Objectives are to:

(1)

(2)

Work with outside partners to develop collaborations to demonstrate, ground-truth and
promulgate adaptation design and evaluation methods with practitioners in the field engaged in
resilience-based management.

Develop and publish a journal article on lessons learned and synthetic principles that emerge
from comparing and contrasting frameworks and methods under Work Area 1 and Work Area 2,
in terms of their convergence on questions of how to move smoothly from vulnerability
assessment, to adaptation design, to adaptation assessment (evaluation and selection of best
practices), to implementation; also included will be a feasibility analysis of the potential value of
pursuing a larger-scale synthesis of diverse adaptation projects across ORD and beyond, to
identify universal themes, common challenges, unique perspectives, and the potential for a
unifying framework or consistent step-wise thought process applicable to all systems and
decision contexts.

REQUIRED CONTRACTOR QUALIFICATIONS

1)

2)

3)

4)

5)

6)

7)

8)

Multidisciplinary professional expertise in assessing the impacts of climate change and other
interacting stressors (such as land use change) on climate-sensitive ecosystems, including
expertise in resilience and threshold theory and management adaptation.

Thorough knowledge and application of wetlands classification systems including the hydro-
geomorphic method (HGM) and Cowardin/National Wetlands Inventory (NWI) system; thorough
knowledge of the CWA Section 404 compensatory mitigation program; and familiarity with State
voluntary restoration activities in EPA Region 3.

Thorough knowledge of conceptual approaches, methods, trainings and on-the-ground work on
climate change vulnerability assessment and adaptation planning applications for coral reef,
wetland, and watershed conservation and management.

Experience developing and evaluating practical frameworks and trainings for integrating climate
change considerations into management planning and building resilience into conservation.

Expertise in directed literature searches and synthetic analyses of available literature (including
grey literature). Expertise in conducting literature reviews and compiling, interpreting and using
pertinent models, data sets and reports for wetlands associated with Coastal Track and
Programmatic Track case study locations.

Experience organizing and facilitating stakeholder processes, partnerships, and expert scientific
meetings.

Experience developing, managing, and ensuring quality control of large-scale datasets and
assessments.

Experience preparing technical reports and papers written in clear, concise prose consistent
with the standards of peer reviewed scientific literature.



SPECIFIC TASKS:
TASK 1 Prepare Quality Assurance Project Plan and Establish/Maintain Communication
SubTask 1.1: Develop a Quality Assurance Project Plan

For previous work under TO 0001 of this contract, the Contractor has been working under Quality
Assurance Project Plan (QAPP) #494, which documents the quality processes and procedures for the
types of tasks associated with this project. The Contractor shall create an updated QAPP for this Task
Order, adding any new information as necessary to reflect the Tasks below, and shall submit the QAPP
for TOCOR and QA Manager’s approval. The Contractor shall not perform any work on the new tasks
under this task order until the QAPP is reviewed and approved by the TOCOR and QA Manager. The
QAPP shall include documentation on quality assurance checks to verify accuracy, completeness, and
adherence to established format and must address data collection, analysis, and the use of existing
(secondary) data that will be used in this project. Guidance for developing QAPPs that meet EPA
specifications prepared for activities conducted by or funded by EPA, are available online at
http://www.epa.gov/quality/ga _docs.html, see “EPA Requirements for Quality Assurance Project Plans
{QA/R-5)". EPA ORD has a new requirement and new tracking system. The contractor shall include the
following EPA ORD QA Tracking number on the QAPP cover page: X-XX-XXXXXXX-XX-X-X.

Deliverable 1.1a: QAPP Due: within 7 days of task order award
The Contractor shall not proceed with Tasks 2 - 3 until the QAPP is approved.
SubTask 1.2: Establish and Maintain Communication

Within seven days after QAPP approval, the Contractor shall schedule a kickoff call, not to exceed 2
hours, with the TOCOR and appropriate Contractor staff to clarify outstanding questions and confirm the
schedule and specific tasks. The Contractor shall establish a schedule for regular progress reports, check
in calls, and other communications throughout the period of performance. The Contractor shall initiate
additional communication with the TOCOR should developments arise that may affect the conduct or
schedule of any task. The Contractor shall prepare very brief minutes of meetings with the EPA staff and
monthly status reports. The EPA will review the minutes to ensure that an accurate record of the
communications has been made and filed.

Deliverable 1.2a: Kickoff call Due: within 7 days of QAPP approval

Deliverable 1.2b: Regular status reports Due: monthly

TASK 2 National Wetlands Vulnerability Assessment Methods
SubTask 2.1: Journal article #1, Delaware Bay case study, Part |

Under a previous TO (0001) of this contract, EPA and the Contractor collaborated with the Partnership



for the Delaware Estuary (PDE) on a case study that uses a modified coastal wetlands vulnerability
framework to assess the relative vulnerabilities of salt marshes of the Delaware Estuary in order to
inform adaptation of PDE programs. The Contractor shall continue working from the existing
vulnerability assessment and adaptation analysis for the specific case study application. The TOCOR will
provide a draft journal article that has already been developed on this case study, along with internal
review comments, as the starting point for this SubTask.

In this SubTask, the Contractor shall work with the TOCOR to finalize and submit the abovementioned
journal article, Framework for assessing wetland vulnerabilities to sea level rise in order to inform
management: Delaware Bay case study, Part I. This presents the technical approach for application of
framework concepts to coastal wetlands in the Delaware Estuary--including discussion of approaches for
both data-rich and data-scarce situations--and the framework’s applicability at the national scale. The
journal article will examine a subset of this information as it relates to selected management targets and
development of recommendations for management adaptations within PDE wetlands conservation and
restoration programs. Based on the results of EPA internal review and clearance of the internal review
draft (IRD), the Contractor shall produce and submit an external review draft (ERD) for journal review,
followed by revision and final submission of the finished product for publication based on external
review comments. All product versions will be written in clear, concise prose consistent with the
standards of peer reviewed scientific literature.

Deliverable 2.1a: External Review Draft (ERD) and submission Due: Concurrent with submission of
article #2 (see below)

The Contractor shall use the materials provided by the TOCOR (draft journal article with EPA internal
review comments) to prepare an ERD journal article in consultation with the TOCOR. The article will
then be formatted and submitted to a journal selected in collaboration with the TOCOR and full project
team. The goal will be to submit article #1 and article #2 to the same journal as a pair (Part | and Part Il);
therefore, the submission date for this ERD will be determined by readiness to submit article #2.

Deliverable 2.1b: Revisions and final submission Due: ~4 weeks after receipt of external
review comments (paired with article
#2)

Working with feedback received from the external reviewers, the Contractor shall work with the TOCOR
to revise the journal article and proceed with final submission for publication. Since the goal will be to
publish article #1 and article #2 in the same journal simultaneously, the timeline for final submission
may need to be adjusted based on timing of receipt of reviews of both articles, and as per instruction
from the TOCOR.

SubTask 2.2: Journal article #2, Delaware Bay case study, Part I|

Under a previous TO (0001) of this contract, EPA and the Contractor began discussions and an outline
for a follow-on journal article to article #1 above. The Contractor shall continue working from this draft
outline to develop and submit a second article for publication. The TOCOR will provide the annotated
draft outline, along with comments, as a starting point for this journal article.

Therefore, in this SubTask the Contractor shall work with the TOCOR to develop, submit for internal
review, revise, submit for journal review, and make final revisions for publication of the journal article,



Integrating storm surge and marsh condition along with sea level rise into coastal wetland vulnerability
assessments: Delaware Bay case study, Part Il. This article will present the technical approach for
inclusion of projected storm surge impacts and condition assessment data in combination with outputs
of the relative vulnerabilities framework (presented in journal article #1; this complementary
information, examined in conjunction with framework results, will be used to better understand,
characterize and communicate both vulnerabilities and potential management responses for the PDE
case study wetlands. An internal review draft will first be developed, and based on results of the EPA
internal review and clearance process, the Contractor shall produce and submit an external review draft
(ERD) for journal review, followed by revision and final submission of the finished product for
publication based on external review comments. All product versions will be written in clear, concise
prose consistent with the standards of peer reviewed scientific literature.

Deliverable 2.2a: Internal Review Draft (IRD) Due: 12 weeks after QAPP approval

The Contractor shall use the annotated outline provided by the TOCOR as the starting point for working
with the TOCOR to develop the first draft journal article. This should include first finalizing the outline—
based on TOCOR comments as well as team review of the finalized content of article #1—to clarify
article #2’s scope, substance and continuity with article #1.

Deliverable 2.2b: External Review Draft (ERD) and submission Due: 4 weeks after receipt of IRD
comments (paired submission with
article #1)

The Contractor shall use TOCOR and EPA internal review comments to inform preparation of an ERD of
the journal article in consultation with the TOCOR. The article will then be formatted and submitted to a
journal selected in collaboration with the TOCOR and full project team. The goal will be to submit article
#2 along with article #1 to the same journal as a pair (Part | and Part Il); therefore, the submission date
for both articles will be determined by readiness to submit article #2.

Deliverable 2.2c: Revisions and final submission Due: ~4 weeks after receipt of external
review comments (paired submission
with article #1)

Working with feedback received from the external reviewers, the Contractor shall work with the TOCOR
to revise the journal article and proceed with final submission for publication. Since the goal will be to
publish article #1 and article #2 in the same journal simultaneously, the timeline for final submission
may need to be adjusted based on timing of receipt of reviews of both articles, and as per instruction
from the TOCOR.

TASK 3 Adaptation Planning Framework & Coral Reef Demonstration
SubTask 3.1: Adaptation science collaborations
In this SubTask, the Contractor shall work with the TOCOR to build collaborative partnerships to

demonstrate, ground-truth and promulgate adaptation design and evaluation methods with
practitioners in the field engaged in resilience-based management. This may include, but is not limited



to, technical advice and support for: use of the Adaptation Design Tool developed in the previous TO
(0001); development of projects to further advance methods for moving from design, to evaluation and
selection of priority actions, to development of tools, worksheets and methods to assist practitioners in
applying adaptation design principles. It shall also involve travel by Contractor staff to two in-person
working meetings to develop collaborative processes and technical outputs.

Deliverable 3.1a: Monthly calls Due: As needed, TBD with TOCOR

The Contractor shall participate in brainstorming calls with partners approximately monthly as needed,
as determined in consultation with the TOCOR.

Deliverable 3.1b: In-person working meetings Due: TBD with TOCOR

Contractor staff shall attend two in-person meetings of two days each, to work with EPA project team
members and external partners in the Washington, DC area. Travel and lodging arrangements shall be
consistent with U.S. government travel, lodging, and per diem allowances. The Contractor shall budget
for two staff members familiar with the wetlands and climate-smart adaptation framework areas of
work to attend one of the meetings, and one staff member familiar with the coral reef/adaptation
design tool work to attend the other meeting. The Contractor shall assist the TOCOR in producing an
agenda and presentation for each meeting, shall then travel to and attend at the meetings, and shall
submit meeting notes after the meetings.

SubTask 3.2: Synthetic principles and lessons learned

In this SubTask, the Contractor shall work with the TOCOR to develop and publish a journal article on
lessons learned and synthetic principles that emerge from comparing and contrasting frameworks and
methods under Work Area 1 and Work Area 2. An initial assessment will be made of the work areas’
convergence on questions of how to move smoothly from vulnerability assessment, to adaptation
design, to adaptation assessment (evaluation and selection of best practices), to implementation; the
topics developed will be used as the basis for scoping and developing a journal article. As the journal
article progresses, there will be a concomitant exercise to assess the feasibility and potential value of
pursuing a larger-scale synthesis of diverse adaptation projects across ORD and beyond, to identify
universal themes, common challenges, unique perspectives, and the potential for a unifying framework
or consistent step-wise thought process applicable to all systems and decision contexts.

Deliverable 3.2a: Memo #1: Compare & contrast Work Areas 1 & 2 Due: 8 weeks after QAPP
approval

Using the climate-smart adaptation cycle developed under the previous TO (0001) of this contract as a
starting point, the Contractor shall prepare a memo of 4-8 pages that assesses progress across Work
Areas 1 and 2. The memo shall compare-and-contrast the approaches, effectiveness, challenges,
insights, conclusions and aspects unique to ecosystem-type under Work Area 1 and Work Area 2. Insofar
as efforts under each Work Area have applied to various steps of adaptation planning, with the shared
goal of informing practical management decisions on the ground, the memo will address where the
approaches may have converged on conceptual grounds, and/or where they remain incongruent, and
why.

Deliverable 3.2b: Annotated outline for journal article Due: 4 weeks after 3.2a



approval

The Contractor shall use Memo #1 and comments received from the TOCOR as the basis to develop an
annotated outline for a journal article. The outline should lay out the scope and major components of
the paper, and the annotations should describe the main contents, including draft take-home messages.

Deliverable 3.2d: Memo #2: Feasibility of a larger-scale synthesis Due: 31 July 20194-weeks-after
I 2e-approvet

While-theHRBjourralarticleisunrdergeirgtrternatreview—+The Contractor shall build on the ideas
emerging from the journal article outline (Deliverable 3.2b); and the in-person team meeting of May
2019 to produce a second memo of 4-810-20 pages. This memo will assess the feasibility, ard-value and
design effor engaging in a subsequent, larger-scale synthesis drawing from a greater number and
variety of vulnerability and adaptation assessment efforts both within and outside of EPA. Using justa
few-example projects from the broader EPA EARCG group as a starting point, the memo will speculate
on the potential for being able to identify universal themes, common challenges, unique perspectives,
and a consistent step-wise thought process for adaptation planning, which would be applicable to all
systems and decision contexts. This shall include consideration of lessons learned not only across at
least two aguatic ecosystems (e.g., wetlands, coral reefs, salmon habitat refugia), but will also provide
comparison to other sectors such as coastal water quality/built infrastructure management (e.g.,
stormwater best management practices, flood control structures). Also included should be a proposed
process for engaging with stakeholder/partners using the translational science framework of ORD
{information will be provided by the TOCOR). Fais-The memo is intended to form the basis for a proposal
for future work, thus should also touch upon options for smaller-scope versus larger-scope versions.




MILESTONES AND DELIVERABLES:

Task/

Milest Deli | Due Dat
SubTask ilestone/Deliverable ue Date
1 : Prepare Quality Assurance Project Plan and
Establish/Maintain Communication
11 Quality Assurance Project Plan
1.1a: Update Quality Assurance Project Plan 7 days after TO award
1.2 Communications
~1.2a: Kickoff call and regular communications ~ 7 days after QAPP approval
- 1.2b: Progress reports - Monthly
2 National Wetlands Vulnerability Assessment Methods
2.1 Journal article #1, Delaware Bay case study, Part | ;
2.1a: External Review Draft (ERD) and submission Concurrent with submission of
 article #2 (see below)
2.1b: Revisions and final submission ~4 weeks after receipt of
_ external reviews (paired
_ submission with article #2)
2.2 Journal article #2, Delaware Bay case study, Part Il
- 2.2a: Internal Review Draft (IRD) - 12 weeks after QAPP approval
2.2h: ERD and submission 4 weeks after receipt of IRD
comments (paired submission
with article #1)
2.2c: Revisions and final submission ~4 weeks after receipt of
- external reviews (paired
submission with article #1)
3 Adaptation Planning Framework & Demonstrations
3.1 - Adaptation science collaborations
3.1a: Monthly calls As needed, TBD with TOCOR
~3.1b: In-person working meetings ~ TBD with TOCOR
3.2 _ Synthetic principles and lessons learned

3.2a: Memo #1: Compare & contrast Work Areas 1 & 2

8 weeks after QAPP approval

3.2b: Annotated outline for journal article

4 weeks after 3.2a approval

3.2d: Memo #2: Feasibility of a larger-scale synthesis

31 July 20194-weeksafter32¢
approvat




ACCEPTANCE CRITERIA:

The Contractor shall prepare high quality deliverables in accordance with academic standards.
Deliverables shall be edited for grammar, spelling, and logic flow. The technical information shall be
reasonably complete and presented in a logical, readable manner. Figures submitted shall be of high
quality similar to presentations developed for national scientific forums and should be formatted as jpeg
or png files. Text deliverables shall be provided in Microsoft Word 2007 or compatible format.
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